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(57)  This application provides a battery system and
a fire extinguishing method for the battery system. The
battery system includes a battery management system
BMS and at least one battery module. The battery man-
agement system BMS includes a first detection appara-
tus. The battery management system BMS is configured

BATTERY SYSTEM AND FIRE EXTINGUISHING METHOD FOR BATTERY SYSTEM

to obtain a risk status of the battery module by using the
first detection apparatus, and the battery management
system BMS is further configured to perform fire extin-
guishing based on the risk status. Through implementa-
tion of this application, safety of the battery system can
be improved.
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Description
TECHNICAL FIELD

[0001] This application relates to the field of energy
storage systems, and in particular, to a battery system
and a fire extinguishing method for the battery system.

BACKGROUND

[0002] Cell monomers (for example, lithium ion batter-
ies) form a battery system (also referred to as a battery
energy storage system or an energy storage system) in
series and parallel. The battery system is widely applied
to various scenarios that require the battery energy stor-
age system to provide power, for example, a plurality of
scenarios such as electric vehicles, base station energy
storage, and data center backup power. Under the cir-
cumstances of overcharge, overtemperature, an internal
short circuit, and the like, the cell monomer may undergo
thermal runaway, that is, may be burned. In this case,
the cell monomer releases a large amount of heat. If the
cell monomer is not handled in a timely manner or prop-
erly, an overall battery system may be burned, or even
an explosion may be triggered, which could easily cause
losses of lives and property.

[0003] Throughresearch, the inventors find that an ex-
isting fire extinguishing manner cannot well suppress a
problem of a battery fire, leading to relatively poor safety
of the battery system.

SUMMARY

[0004] This application provides a battery system and
a fire extinguishing method for the battery system, so as
to well suppress a battery fire and reduce a burning prob-
ability of the battery system, thereby improving safety of
the battery system.

[0005] According to a first aspect, an embodiment of
this application provides a battery system. The battery
system includes a battery management system BMS and
at least one battery module. The battery management
system BMS includes a first detection apparatus. The
battery management system BMS is configured to obtain
a risk status of the battery module by using the first de-
tection apparatus, and the battery management system
BMS is further configured to perform fire extinguishing
based on the risk status.

[0006] Through implementation of this embodiment of
this application, the battery management system BMS
determines the risk status of the battery module based
on detection data that is obtained by the first detection
apparatus (for example, the first detection apparatus may
include a temperature sensor, a gas sensor, a smoke
sensor, or the like), to implement monitoring of the battery
module, thereby better suppressing a battery fire, reduc-
ing a burning probability of the battery system, and im-
proving safety of the battery system.
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[0007] In a possible implementation, the battery sys-
tem further includes at least one first fire extinguishing
apparatus, and the first fire extinguishing apparatus es-
tablishes a communication connection to the battery
management system BMS. The battery management
system BMS is configured to send control information to
the first fire extinguishing apparatus when the battery
module is in a thermal runaway state, and the first fire
extinguishing apparatus is configured to spray a fire ex-
tinguishing agent on the battery module based on the
control information sent by the battery management sys-
tem BMS. Through implementation of this embodiment
of this application, when the battery module is in the ther-
mal runaway state, the first fire extinguishing apparatus
sprays the fire extinguishing agent on the battery module
under control of the battery management system BMS.
In the conventional technology, both the battery manage-
ment system BMS and the fire extinguishing apparatus
include a detection apparatus, and the detection appa-
ratus is configured to detect an operating status of the
battery module. However, in this application, the detec-
tion apparatus is no longer disposed in the first fire ex-
tinguishing apparatus, the detection apparatus is inte-
grated into the battery management system BMS, and
the communication connection is established between
the first fire extinguishing apparatus and the battery man-
agement system BMS. In this implementation, complex-
ity of the battery system and total costs of the system
can be reduced.

[0008] In a possible implementation, the battery sys-
temfurtherincludes atleast one second fire extinguishing
apparatus. The second fire extinguishing apparatus is
configured to spray the fire extinguishing agent on the
battery module when the battery module is in a burning
state. Through implementation of this embodiment of this
application, at least two fire extinguishing apparatuses
are disposed in the battery system, and when the battery
module is in the thermal runaway state, the first fire ex-
tinguishing apparatus is used to spray the fire extinguish-
ing agent on the battery module. When the battery mod-
ule is in the burning state, the second fire extinguishing
apparatus is used to spray the fire extinguishing agent
on the battery module. In this implementation, a battery
fire can be well suppressed and a burning probability of
the battery system can be reduced, thereby improving
safety of the battery system.

[0009] In a possible implementation, the battery man-
agement system BMS is specifically configured to inter-
rupt a charging/discharging process of the battery mod-
ule when a safety valve of the battery module is in an
open state. Through implementation of this embodiment
of this application, early warning and fire extinguishing
can be performed at an initial stage when a thermal run-
away occurs in a battery, so as to well seize an optimal
fire extinguishing occasion and reduce a burning proba-
bility of the battery system, thereby improving safety of
the battery system.

[0010] In a possible implementation, the battery man-
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agement system BMS is specifically configured to: when
the battery management system BMS detects, by using
the first detection apparatus, that a concentration value
of a flammable gas released by the battery module is
greater than a first concentration value, and a value of
smoke released by the battery module is greater than a
first smoke value, determine that the safety valve of the
battery module is in the open state.

[0011] In a possible implementation, the battery man-
agement system BMS is further specifically configured
to: when the battery management system BMS detects,
by using the first detection apparatus, that the concen-
tration value of the flammable gas released by the battery
module is greater than a second concentration value, the
value of smoke released by the battery module is greater
than a second smoke value, and a temperature of the
battery module is greater than a first temperature value,
determine that the battery module is in the thermal run-
away state.

[0012] In a possible implementation, the second fire
extinguishing apparatus includes a second detection ap-
paratus. The second fire extinguishing apparatus is spe-
cifically configured to spray the fire extinguishing agent
on the battery module when the second detection appa-
ratus detects that a temperature of the battery module is
greater than a second temperature value. Through im-
plementation of this embodiment of this application, the
second fire extinguishing apparatus detects, by using the
second detection apparatus (for example, the second de-
tection apparatus may be a temperature detection appa-
ratus) included in the second fire extinguishing appara-
tus, that the temperature of the battery module is greater
than the second temperature value, and the second fire
extinguishing apparatus sprays the fire extinguishing
agent on the battery module, so as to prevent a burning
phenomenon of the battery from continuously spreading,
thereby improving safety of the battery system.

[0013] In a possible implementation, the battery man-
agement system BMS includes a sending apparatus. The
sending apparatus is configured to send the control in-
formation to the first fire extinguishing apparatus when
the battery module is in a thermal runaway state.
[0014] According to a second aspect, an embodiment
of this application provides a fire extinguishing method
for a battery system. The battery system includes a bat-
tery management system BMS and at least one battery
module. The battery management system BMS includes
a first detection apparatus. The method includes: The
battery management system BMS obtains a risk status
of the battery module by using the first detection appa-
ratus, and the battery management system BMS per-
forms fire extinguishing based on the risk status.
[0015] Through implementation of this embodiment of
this application, the battery management system BMS
determines the risk status of the battery module based
on detection data that is obtained by the first detection
apparatus (for example, the first detection apparatus may
include a temperature sensor, a gas sensor, a smoke
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sensor, or the like), to implement monitoring of the battery
module, thereby better suppressing a battery fire, reduc-
ing a burning probability of the battery system, and im-
proving safety of the battery system.

[0016] In a possible implementation, the battery sys-
tem further includes a first fire extinguishing apparatus,
and the method further includes: sending control infor-
mation to the first fire extinguishing apparatus when the
battery module is in a thermal runaway state, where the
control information is used to control the first fire extin-
guishing apparatus to spray a fire extinguishing agent on
the battery module.

[0017] In a possible implementation, the battery sys-
tem further includes a second fire extinguishing appara-
tus, and the method further includes: spraying the fire
extinguishing agent on the battery module when the bat-
tery module is in a burning state.

[0018] In a possible implementation, that the battery
management system BMS performs fire extinguishing
based on the risk status includes: interrupting a charg-
ing/discharging process of the battery module when a
safety valve of the battery module is in an open state.
[0019] In a possible implementation, that the battery
management system BMS obtains a risk status of the
battery module by using the first detection apparatus in-
cludes: when the battery management system BMS de-
tects, by using the first detection apparatus, that a con-
centration value of a flammable gas released by the bat-
tery module is greater than a first concentration value,
and a value of smoke released by the battery module is
greater than a first smoke value, determining that the
safety valve of the battery module is in the open state.
[0020] In a possible implementation, that the battery
management system BMS obtains a risk status of the
battery module by using the first detection apparatus fur-
ther includes: when the battery management system
BMS detects, by using the first detection apparatus, that
the concentration value of the flammable gas released
by the battery module is greater than a second concen-
tration value, the value of smoke released by the battery
module is greater than a second smoke value, and a
temperature of the battery module is greater than a first
temperature value, determining that the battery module
is in the thermal runaway state.

[0021] In a possible implementation, the second fire
extinguishing apparatus includes a second detection ap-
paratus, and the spraying the fire extinguishing agent on
the battery module when the battery module is in a burn-
ing state includes: spraying the fire extinguishing agent
on the battery module when the second detection appa-
ratus detects that a temperature of the battery module is
greater than a second temperature value.

[0022] In a possible implementation, the battery man-
agementsystem BMS includes a sending apparatus, and
the sending control information to the first fire extinguish-
ing apparatus when the battery module is in a thermal
runaway state includes:

the battery management system BMS sends, by using



5 EP 4 074 384 A1 6

the sending apparatus, the control information to the first
fire extinguishing apparatus when the battery module is
in the thermal runaway state.

[0023] According to a third aspect, an embodiment of
this application provides a cabinet. The cabinet includes
the battery system according to any one of the firstaspect
or the possible implementations of the first aspect.
[0024] According to a fourth aspect, an embodiment
of this application provides an electronic device. The
electronic device includes the battery system according
to any one of the first aspect or the possible implemen-
tations of the first aspect.

BRIEF DESCRIPTION OF DRAWINGS
[0025]

FIG. 1 is a schematic diagram of a scenario of ther-
mal runaway burning of a cell monomer according
to an embodiment of this application;

FIG. 2a is a schematic diagram of a structure of a
battery system according to an embodiment of this
application;

FIG. 2b is a schematic diagram of a structure of an-
other battery system according to an embodiment of
this application;

FIG. 2c is a schematic diagram of a structure of still
another battery system according to an embodiment
of this application;

FIG. 3 is a schematic diagram of a structure of yet
another battery system according to an embodiment
of this application;

FIG. 4 is a schematic diagram of a structure of still
yet another battery system according to an embod-
iment of this application;

FIG. 5a is a schematic flowchart of a fire extinguish-
ing method for a battery system according to an em-
bodiment of this application;

FIG. 5b is a schematic flowchart of another fire ex-
tinguishing method for a battery system according
to an embodiment of this application;

FIG. 5c is a schematic flowchart of still another fire
extinguishing method for a battery system according
to an embodiment of this application;

FIG. 5d is a schematic flowchart of yet another fire
extinguishing method for a battery system according
to an embodiment of this application;

FIG. 6 is a schematic block diagram of a battery man-
agement system BMS according to this application;
FIG. 7 is a schematic diagram of a cabinet according
to an embodiment of this application; and

FIG. 8is a schematic diagram of an electronic device
according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0026] The following describes embodiments of this
application with reference to accompanying drawings in
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embodiments of this application.

[0027] In the specification, claims, and accompanying
drawings of this application, terms "first", "second",
"third", "fourth", and the like are intended to distinguish
between different objects but do not indicate a particular
order. In addition, terms "including", "having", and any
other variant thereof are intended to cover non-exclusive
inclusion. Forexample, a process, method, system, prod-
uct, or device that includes a series of steps or units is
notlimited to the listed steps or units, but optionally further
includes an unlisted step or unit, or optionally further in-
cludes another inherent step or unit of the process, meth-
od, product, or device.

[0028] Mentioning an "embodiment" in this specifica-
tion means that a particular characteristic, structure, or
feature described with reference to the embodiment may
beincludedin atleastone embodimentof this application.
The phrase shown in various locations in this specifica-
tion may not necessarily refer to a same embodiment,
and is not an independent or optional embodiment ex-
clusive from another embodiment. It is explicitly and im-
plicitly understood by a person skilled in the art that em-
bodiments described in this specification may be com-
bined with another embodiment.

[0029] Terms such as "component", "module", and
"system" used in this specification are used to indicate
computer-related entities, hardware, firmware, combina-
tions of hardware and software, software, or software
being executed. For example, the component may be
but is not limited to a process that runs on a processor,
a processor, an object, an executable file, an execution
thread, a program, and/or a computer. As illustrated by
using figures, both acomputing device and an application
that runs on the computing device may be components.
One or more components may reside within a process
and/or an execution thread, and a component may be
located on one computer and/or distributed between two
or more computers. In addition, these components may
be executed by various computer-readable media that
store various data structures. The components may com-
municate with each other by using a local and/or remote
process and based on, for example, a signal having one
or more data packets (for example, data from two com-
ponents interacting with another component in a local
system or a distributed system and/or across a network
such as the internet interacting with other systems by
using a signal).

[0030] To help better understand the technical solu-
tions described in this application, the following first ex-
plains technical terms used in embodiments of this ap-
plication.

(1) Thermal runaway

[0031] In embodiments of this application, an entire
process of the thermal runaway may be divided into the
following processes:

A battery is in the thermal runaway state and heat accu-
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mulates. — The battery reacts with the heat and gener-
ates a gas. —» Heat accumulation of the battery is inten-
sified, and a safety valve of the battery is ruptured. - A
flammable and explosive gas inside the battery leaks out-
ward. — The heat accumulates in the battery and the
battery sprays sparks outward. — The heat accumulates
in the battery, the battery sprays flame outward, and an
external flammable and explosive gas explodes. — The
battery continuously burns and sprays smoke. It should
be noted that the thermal runaway phenomenon may
spread so rapidly that the battery burns. The plurality of
stages of the entire process of the thermal runaway used
herein are of short duration.

[0032] Inthe battery system, a scenario of thermal run-
away burning of a cell monomer may be shown in FIG.
1. In FIG. 1, a battery system includes a plurality of cells
(namely, cellmonomers). A cell 6 is in a thermal runaway
state, releasing a flammable gas, smoke, and the like.
The flammable gas fills an entire housing of the battery
system, and is mixed with air. If the flammable gas is not
handled in a timely manner, the entire battery system
may be burned or even exploded. It should be noted that,
a quantity of cell monomers included in the battery sys-
tem shown in FIG. 1 is merely used as an example, and
should not constitute a limitation.

(2) Gas sensor

[0033] Inembodiments ofthis application, when a safe-
ty valve of a battery is in an open state or the battery is
in a thermal runaway state, a battery module releases a
gas. The gas generally includes hydrogen, methane,
ethane, acetylene, ethylene, carbon dioxide, carbon
monoxide, and the like.

[0034] Inembodiments of this application, the flamma-
ble gas is a gas that is likely to be burned or exploded
and that is released from the battery, for example, one
or more of the hydrogen, the methane, the ethane, the
acetylene, the ethylene, and the carbon monoxide.
[0035] Inembodiments of this application, the gas sen-
sor may be a single sensor, or may be a gas sensor
group. In an example, when the gas sensor is the gas
sensor group, the gas sensor group uses one or more of
a hydrogen sensor, amethane sensor, an ethane sensor,
an acetylene sensor, an ethylene sensor, and a carbon
monoxide sensorto constitute a flammable and explosive
gas sensor, to detect the flammable and explosive gas.
[0036] Inembodiments of this application, the gas sen-
sor may be used to monitor the flammable and explosive
gas released by the battery. In this implementation, fire
warning time can be earlier, and more sufficient process-
ing time can be provided. In the conventional technology,
that the battery is in a thermal runaway state is used as
an example, and steps of thermal runaway of the battery
may include: 1. The battery is in the thermal runaway
state and heat accumulates. — 2. The battery reacts with
the heat and generates a gas. — 3. Heat accumulation
of the battery is intensified, and a safety valve of the bat-
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tery is ruptured. — 4. A flammable and explosive gas
inside the battery leaks outward. — 5. The heat accumu-
lates inthe battery and the battery sprays sparks outward.
— 6. The heat accumulates in the battery, the battery
sprays flame outward, and an external flammable and
explosive gas explodes. — 7. The battery continuously
burns and sprays smoke. The use of the flammable and
explosive gas sensor can advance the early warning time
from step 7 to step 4, so that the early warning time of
fire can be earlier. In this implementation, the early warn-
ing time can be prolonged, and an optimal fire extinguish-
ing occasion at an initial stage of burning can be seized,
thereby greatly reducing a burning probability of the sys-
tem.

(3) Fire extinguishing apparatus

[0037] Inthe conventional technology, occurrence and
development of burning need four necessary conditions
(also referred to as four factors of burning), that is, a
flammable substance, a combustion-supporting sub-
stance, an ignition source, and a free radical (chain re-
action). Different fire extinguishing agents have different
fire extinguishing mechanisms. A speed of one or more
stages of burning is suppressed by eliminating one or
more of the four necessary conditions of burning. To be
specific, a source of a specific stage is cut off, or the
chain reaction is interrupted, to stop generation of the
free radical, thereby implementing fire extinguishing.
[0038] Generally, based on the four factors of burning,
the fire extinguishing mechanisms of the fire extinguish-
ing agents may be classified into four categories: isola-
tion, suffocation, cooling, and chemical inhibition.
[0039] In embodiments of this application, the fire ex-
tinguishing apparatus may control spray time of the fire
extinguishing agent in the fire extinguishing apparatus in
an electric control manner. When the apparatus is start-
ed, a large amount of fire extinguishing agent can be
instantaneously sprayed to suppress burning of the bat-
tery module.

[0040] In embodiments of this application, the fire ex-
tinguishing agent may be one or more of perfluorohex-
anone, heptafluoropropane, an aerosol, nitrogen, and
carbon dioxide.

[0041] In an example, the fire extinguishing mecha-
nism of the fire extinguishing agentis chemical inhibition.
For example, when the fire extinguishing agent is the
aerosol, the fire extinguishing apparatus may heat the
aerosol. Under the action of heat, gasifying metal ions,
such as Sr, K, Mg, or an electron-losing cation, decom-
posed in the aerosol exist in a form of steam. Due to their
extremely strong activity, the gasifying metal ions may
have a plurality of chain reactions with active groups H,
OH, and O in burning. Finally, non-burning solids such
as SrO are formed. After multiple reactions, the active
groups in the combustion are almost exhausted and their
concentration is continuously reduced. In this way, the
combustion is suppressed.
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[0042] In an example, the fire extinguishing mecha-
nism of the fire extinguishing agent is cooling. For exam-
ple, when the fire extinguishing agent is the perfluoro-
hexanone, the fire extinguishing apparatus may process
liquid perfluorohexanone into a mist state, and pressurize
and spray the perfluorohexanone in the mist state on an
ignition point. The perfluorohexanone mainly relies on
heat absorption to achieve a fire extinguishing effect.
[0043] In embodiments of this application, a first fire
extinguishing apparatus may include a fire extinguishing
agent and a communications apparatus. The communi-
cations apparatus is configured to establish a communi-
cation connection to a battery management system BMS.
In an example, the communications apparatus may com-
municate with the battery management system BMS
through a bus. In an example, the communications ap-
paratus may communicate with the battery management
system BMS in awireless Bluetooth manner. Specifically,
the communications apparatus may include a microproc-
essor and a communications interface. In embodiments
of this application, when a battery module is in a thermal
runaway state, the battery management system BMS
may send control information to the communications ap-
paratus, and the communications apparatus releases the
fire extinguishing agent based on the control information,
to perform fire extinguishing on the battery module.
[0044] In embodiments of this application, a second
fire extinguishing apparatus may include a fire extin-
guishing agent and a second detection apparatus. For
example, the second detection apparatus may be a tem-
perature detection apparatus. For example, the temper-
ature detection apparatus may include one of a heat sen-
sitive line and a temperature sensitive line.

[0045] In an example, the temperature detection ap-
paratus may be the heat sensitive line. When the heat
sensitive line detects that a temperature of the battery
module is greater than a second temperature value, for
example, the second temperature value is 170°C, the
second fire extinguishing apparatus is triggered to re-
lease the fire extinguishing agent.

[0046] In an example, the temperature detection ap-
paratus may be a detection apparatus including the tem-
perature sensitive line. In a room temperature state, the
temperature sensitive line is in an open-circuit state. In
a high temperature state, the temperature sensitive line
isin ashort-circuit state, and the second fire extinguishing
apparatus is triggered to release the fire extinguishing
agent.

[0047] Application scenarios to which the technical so-
lutions described in this application are applicable are as
follows: When the battery system is in use, the safety
valve of the cell monomer is in an open state, the cell
monomer is in a thermal runaway state, and even the
cellmonomeris not effectively controlled due to a thermal
runaway phenomenon, causing burning. These applica-
tion scenarios may cover a plurality of product scenarios
such as an electric vehicle, an energy storage container,
an energy storage module for a communications base
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station, an energy storage module for a data center, and
an uninterruptible power system (Uninterruptible Power
System, UPS) of a lithium-ion battery, and may cover
use states of all cell monomers, including four typical
operating states: a charging state, a discharging state, a
power backup state, and a sleep state. The following de-
scribes some of these scenarios.

Scenario 1: Electric vehicle

[0048] In electric vehicle manufacturers, as an indus-
trial product, the cell monomer usually has a specific fire
probability due to a manufacturing process, quality man-
agement, and the like. When the safety valve of the cell
monomer in a battery pack is opened, the cell monomer
is in a thermal runaway state, or even the cell monomer
is burned, if detection and control cannot be performed
in a timely manner, the entire battery pack is burned or
exploded when the cell monomer fire spreads to the en-
tire battery pack. In this case, a driver may not have suf-
ficient time to escape due to a lack of timely warning,
resulting in casualties.

[0049] According to the technical solutions described
in embodiments of this application, a risk status of the
cell monomer (or the battery module) may be quickly de-
tected, and different fire extinguishing policies may be
executed based on different risk statuses. For example,
when a safety valve of the battery module is in an open
state, a charging/discharging process of the battery mod-
ule is interrupted. In this implementation, a probability of
thermal runaway of the battery module can be effectively
avoided. For another example, when the battery module
is in the thermal runaway state, the first fire extinguishing
apparatus is used to perform fire extinguishing. In this
implementation, flammable and explosive substances
released by the battery module can be suppressed from
being ignited. For another example, when the battery
moduleis in a burning state, the second fire extinguishing
apparatus is used to perform fire extinguishing. In this
implementation, the fire can be suppressed from spread-
ing to the entire battery system, and a burning probability
of the battery system can be reduced.

Scenario 2: Energy storage for the communications base
station

[0050] In the conventional technology, communica-
tions base stations may be installed in various complex
natural environments, and a short-circuit phenomenon
caused by water leakage and rat damage occasionally
occurs. When the cell monomer is short-circuited, the
cell monomer is very likely to encounter a thermal runa-
way phenomenon. If the thermal runaway phenomenon
is not effectively controlled, the cell monomer usually fur-
ther encounters a fire phenomenon. With vigorous de-
velopment of a network era, importance of the commu-
nications base station is self-evident. If a serious fire oc-
curs in the communications base station, hundreds of
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thousands or even millions of economic losses may be
easily caused.

[0051] According to the technical solutions described
in embodiments of this application, a risk status of the
cell monomer (or the battery module) may be quickly de-
tected, and different fire extinguishing policies may be
executed based on different risk statuses. For example,
when a safety valve of the battery module is in an open
state, a charging/discharging process of the battery mod-
ule is interrupted. In this implementation, a probability of
thermal runaway of the battery module can be effectively
avoided. For another example, when the battery module
is in the thermal runaway state, the first fire extinguishing
apparatus is used to perform fire extinguishing. In this
implementation, flammable and explosive substances
released by the battery module can be suppressed from
being ignited. For another example, when the battery
module is in a burning state, the second fire extinguishing
apparatus is used to perform fire extinguishing. In this
implementation, the fire can be suppressed from spread-
ing to the entire battery system, and a burning probability
of the battery system can be reduced.

[0052] It should be noted that the foregoing several
application scenarios are merely used as examples, and
the battery system described in this application is not
limited to the foregoing several application scenarios.
[0053] The following describes a structure of a battery
system used in embodiments of this application.

[0054] In embodiments of this application, the battery
system includes a plurality of cell monomers (namely, a
cell and a battery), and the plurality of cell monomers
form a battery module. A plurality of battery modules may
form one battery pack (pack), and a plurality of battery
packs form the battery system. Each battery module has
a battery module housing, each battery pack has a bat-
tery pack housing, and the battery system has a battery
system housing.

[0055] It should be noted that, in some implementa-
tions, the battery modules in the battery system may not
form a battery pack, and the battery system may include
one or more battery modules.

[0056] In embodiments of this application, in consider-
ation of convenient installation and replacement of bat-
teries in the battery system and ensuring that an output
voltage can meet a requirement of an electrical device,
a plurality of cell monomers are usually connected in se-
ries or in parallel to form a battery module, and then the
battery modules are connected in series or in parallel to
form a battery pack. In this implementation, it can be en-
sured that the output voltage of the battery system falls
within a range of 4 V to 1000 V, but is not limited to the
voltage range.

[0057] FIG. 2a is a schematic diagram of a structure
of a battery system according to an embodiment of this
application. As shown in FIG. 2a, the battery manage-
ment system includes at least one battery module 201
and a battery management system BMS 202. The battery
module 201 may include a plurality of cell monomers
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2011. The battery management system BMS 202 may
include a first detection apparatus 2021.

[0058] Inanexample, as shown in FIG. 2b, the battery
management system BMS 202 may furtherinclude acon-
trol apparatus 2022.

[0059] Inanexample, as showninFIG. 2a, one or more
first detection apparatuses 2021 may be disposed inside
the battery management system BMS. In an example,
as shown in FIG. 2c, one or more first detection appara-
tuses 2021 may be alternatively disposed above the plu-
rality of cell monomers 2011. This is not specifically lim-
ited in this embodiment of this application.

[0060] Specifically, the first detection apparatus 2021
is configured to detect data of the battery module. For
example, the data may include a voltage, a current, op-
erating temperature information, concentration of a re-
leased flammable gas, released smoke, and the like. The
control apparatus 2022 is configured to perform process-
ing based on the data of the battery module obtained by
the first detection apparatus 2021, and give a policy and
an instruction for a next step.

[0061] In this embodiment of this application, the first
detection apparatus 2021 may include at least one of a
temperature sensor, a gas sensor, and a smoke sensor.
The temperature sensor is configured to detect a tem-
perature of the battery module. For example, the tem-
perature sensor may detect the temperature of the bat-
tery module in real time. The gas sensor is configured to
detect the concentration of a flammable and explosive
gas released by the battery module. The smoke sensor
is configured to detect a value of smoke released by the
battery module.

[0062] In this embodiment of this application, an im-
plementation process in which the battery management
system BMS 202 obtains a risk status of the battery mod-
ule may include: when the battery management system
BMS detects, by using the first detection apparatus, that
a concentration value of the flammable gas released by
the battery module is greater than a first concentration
value, and the value of smoke released by the battery
module is greater than a first smoke value, determining
that a safety valve of the battery module is in an open
state. For example, if the battery management system
BMS detects, by using the gas sensor, that the concen-
tration of the flammable gas released by the battery mod-
ule is greater than the first concentration value (for ex-
ample, the first concentration value is 2%), and detects,
by using the smoke sensor, that the value of smoke re-
leased by the battery module is greater than the first
smoke value (for example, 1%), the battery management
system BMS determines that the safety valve of the bat-
tery module is in the open state.

[0063] In this embodiment of this application, the bat-
tery management system BMS 202 may be configured
to interrupt a charging/discharging process of the battery
module when the safety valve of the battery module is in
the open state. Specifically, the battery managementsys-
tem BMS 202 may selectively cut off a relay, and control,
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by controlling the relay, connection or disconnection of
an external power supply line of the battery module or
battery pack in danger. In this implementation, early
warning and fire extinguishing can be performed at an
initial stage when a thermal runaway occurs in a battery,
so as to well seize an optimal fire extinguishing occasion
and reduce a burning probability of the battery system,
thereby improving safety of the battery system.

[0064] FIG. 3 is a schematic diagram of a structure of
another battery system according to an embodiment of
this application. As shown in FIG. 3, the battery system
includes at least one battery module 301, a battery man-
agement system BMS 302, and a first fire extinguishing
apparatus 303. A communication connection is estab-
lished between the first fire extinguishing apparatus 303
and the battery management system 302. For example,
the first fire extinguishing apparatus 303 may communi-
cate with the battery management system BMS 302
through a bus. For another example, the first fire extin-
guishing apparatus 303 may communicate with the bat-
tery management system BMS 302 in a wireless Blue-
tooth manner. Specifically, the battery management sys-
tem 303 may further supply power to the first fire extin-
guishing apparatus 303.

[0065] The battery module 301 may include a plurality
of cellmonomers 3011. The battery management system
BMS 302 may include a first detection apparatus 3021
and a control apparatus 3022. The first fire extinguishing
apparatus 303 may include a fire extinguishing agent and
a communications apparatus. The communications ap-
paratus is configured to communicate with the battery
management system BMS 302. For example, the com-
munications apparatus may include a microprocessor
and a communications interface.

[0066] With structures shown in FIG. 2a and FIG. 2c,
similarly, in this embodiment of this application, the first
detection apparatus 3021 may be disposed inside the
battery management system BMS, or may be disposed
above the plurality of cell monomers 3011. This is not
specifically limited in this embodiment of this application.
[0067] In this embodiment of this application, the bat-
tery management system BMS 302 may be configured
to: determine a risk status of the battery module, where
the risk status of the battery module may include at least
one of the following: a safety valve of the battery module
is in an open state and the battery module is in a thermal
runaway state; and perform fire extinguishing based on
the risk status of the battery module.

[0068] In this embodiment of this application, an im-
plementation process in which the battery management
system BMS 302 obtains the risk status of the battery
module may include: when the battery management sys-
tem BMS detects, by using the first detection apparatus,
that a concentration value of a flammable gas released
by the battery module is greater than a first concentration
value, and a value of smoke released by the battery mod-
ule is greater than a first smoke value, determining that
the safety valve of the battery module is in the open state;
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or when the battery management system BMS detects,
by using the first detection apparatus, that the concen-
tration value of the flammable gas released by the battery
moduleis greater than a second concentration value, the
value of smoke released by the battery module is greater
than a second smoke value, and a temperature of the
battery module is greater than a first temperature value,
determining that the battery module is in the thermal run-
away state.

[0069] Forexample,ifthe battery managementsystem
BMS detects, by using the gas sensor, that the concen-
tration of the flammable gas released by the battery mod-
ule is greater than the first concentration value (for ex-
ample, the first concentration value is 2%), and detects,
by using the smoke sensor, that the value of smoke re-
leased by the battery module is greater than the first
smoke value (for example, 1%), the battery management
system BMS determines that the safety valve of the bat-
tery module is in the open state. If the battery manage-
ment system BMS detects, by using the gas sensor, that
the concentration value of the flammable gas released
by the battery module is greater than the second con-
centration value (for example, the second concentration
value is 4%), and detects, by using the smoke sensor,
that the value of smoke released by the battery module
is greater than the second smoke value (for example, the
second smoke value is 2%), the battery management
system BMS determines that the battery module is in the
thermal runaway state.

[0070] In this embodiment of this application, an im-
plementation process of executing a fire extinguishing
policy based on the risk status of the battery module may
include the following cases:

[0071] For example, when the safety valve of the bat-
tery module is in the open state, the battery management
system BMS 302 interrupts the charging/discharging
process of the battery module. Specifically, the battery
management system BMS 302 may selectively cut off a
relay, and control, by controlling the relay, connection or
disconnection of an external power supply line of the bat-
tery module or battery pack in danger. In this implemen-
tation, early warning and fire extinguishing can be per-
formed at an initial stage when a thermal runaway occurs
in a battery, so as to well seize an optimal fire extinguish-
ing occasion and reduce a burning probability of the bat-
tery system, thereby improving safety of the battery sys-
tem.

[0072] For another example, when the battery module
is in the thermal runaway state, the battery management
system BMS 302 sends control information to the first
fire extinguishing apparatus, where the control informa-
tion is used to indicate the first fire extinguishing appa-
ratus 303 to spray the fire extinguishing agent on the
battery module, so that the first fire extinguishing appa-
ratus 303 may release the fire extinguishing agent based
on the control information, to suppress the thermal run-
away phenomenon from spreading further.

[0073] In an example, in the battery system shown in
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FIG. 3, the battery management system BMS 302 de-
tects, by using the first detection apparatus 3021, that a
cellmonomer 6 isinathermal runaway state. In this case,
the battery management system BMS 302 sends control
information to the first fire extinguishing apparatus 303.
For example, the control information includes "006, start
fire extinguishing”, so that the first fire extinguishing ap-
paratus 303 can perform fire extinguishing on the cell
monomer 6 based on the control information.

[0074] It should be noted that, in this embodiment of
this application, the first fire extinguishing apparatus may
be disposed outside the battery system, or may be dis-
posed inside the battery system. This is not specifically
limited in this embodiment of this application. For exam-
ple, the battery system includes a battery system hous-
ing. In an example, the first fire extinguishing apparatus
may be disposed inside the battery system housing.
[0075] FIG. 4 is a schematic diagram of a structure of
still another battery system according to an embodiment
of this application. As shownin FIG. 4, the battery system
includes at least one battery module 401, a battery man-
agement system BMS 402, at least one first fire extin-
guishing apparatus 403, and at least one second fire ex-
tinguishing apparatus 404. A communication connection
is established between the first fire extinguishing appa-
ratus 403 and the battery management system 402. For
example, the first fire extinguishing apparatus 403 may
communicate with the battery management system BMS
402 through a bus. For another example, the first fire
extinguishing apparatus 403 may communicate with the
battery management system BMS 402 in a wireless Blue-
tooth manner. Specifically, the battery management sys-
tem 403 may further supply power to the first fire extin-
guishing apparatus 403.

[0076] The battery module 401 may include a plurality
of cellmonomers 4011. The battery management system
BMS 402 may include a first detection apparatus 4021
and a control apparatus 4022. The first fire extinguishing
apparatus 403 may include a fire extinguishing agent and
a communications apparatus. The communications ap-
paratus is configured to communicate with the battery
management system BMS 402. The second fire extin-
guishing apparatus 404 may include a fire extinguishing
agent and a second detection apparatus.

[0077] With structures shown in FIG. 2a and FIG. 2c,
similarly, in this embodiment of this application, the first
detection apparatus 4021 may be disposed inside the
battery management system BMS, or may be disposed
above the plurality of cell monomers 4011. This is not
specifically limited in this embodiment of this application.
[0078] Specifically, the first detection apparatus 4021
is configured to detect data of the battery module, for
example, the data may include a voltage, a current, op-
erating temperature information, concentration of a re-
leased flammable gas, released smoke, and the like. The
control apparatus 4022 is configured to perform process-
ing based on the data of the battery module obtained by
the first detection apparatus 4021, to obtain control in-
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formation and/or an instruction. For example, the control
information may include: controlling the first fire extin-
guishing apparatus to spray the fire extinguishing agent
on the battery module. For another example, the instruc-
tion may include: interrupting a charging/discharging
process of the battery module.

[0079] In this embodiment of this application, the first
detection apparatus 4021 may include at least one of a
temperature sensor, a gas sensor, and a smoke sensor.
The temperature sensor is configured to detect a tem-
perature of the battery module. For example, the tem-
perature sensor may detect the temperature of the bat-
tery module in real time. The gas sensor is configured to
detect the concentration of a flammable and explosive
gas released by the battery module. The smoke sensor
is configured to detect a value of smoke released by the
battery module.

[0080] In this embodiment of this application, the bat-
tery management system BMS 402 may be configured
to determine a risk status of the battery module, and ex-
ecute a fire extinguishing policy based on the risk status
of the battery module.

[0081] In this embodiment of this application, an im-
plementation process in which the battery management
system BMS obtains the risk status of the battery module
may include: if the battery management system BMS de-
tects, by using the first detection apparatus, that a con-
centration value of the flammable gas released by the
battery module is greater than afirst concentration value,
and a value of smoke released by the battery module is
greaterthan afirst smoke value, determining that a safety
valve of the battery module is in an open state; or if the
battery management system BMS detects, by using the
first detection apparatus, that the concentration value of
the flammable gas released by the battery module is
greater than a second concentration value, the value of
smoke released by the battery module is greater than a
second smoke value, and a temperature of the battery
module is greater than a first temperature value, deter-
mining that the battery module is in a thermal runaway
state.

[0082] Forexample,ifthe battery managementsystem
BMS detects, by using the gas sensor, that the concen-
tration of the flammable gas released by the battery mod-
ule is greater than the first concentration value (for ex-
ample, the first concentration value is 2%), and detects,
by using the smoke sensor, that the value of smoke re-
leased by the battery module is greater than the first
smoke value (for example, 1%), the battery management
system BMS determines that the safety valve of the bat-
tery module is in the open state. If the battery manage-
ment system BMS detects, by using the gas sensor, that
the concentration value of the flammable gas released
by the battery module is greater than the second con-
centration value (for example, the second concentration
value is 4%), and detects, by using the smoke sensor,
that the value of smoke released by the battery module
is greater than the second smoke value (for example, the
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second smoke value is 2%), the battery management
system BMS determines that the battery module is in the
thermal runaway state.

[0083] In this embodiment of this application, the im-
plementation process of executing the fire extinguishing
policy based on the risk status of the battery module may
include the following case: For example, when the safety
valve ofthe battery module is in the open state, the battery
management system BMS 402 interrupts the charg-
ing/discharging process of the battery module. Specifi-
cally, the battery management system BMS 402 may se-
lectively cut off a relay, and control, by controlling the
relay, connection or disconnection of an external power
supply line of the battery module or battery pack in dan-
ger. In this implementation, early warning and fire extin-
guishing can be performed at an initial stage when a ther-
mal runaway occurs in a battery, so as to well seize an
optimal fire extinguishing occasion and reduce a burning
probability of the battery system, thereby improving safe-
ty of the battery system.

[0084] For another example, when the battery module
is in the thermal runaway state, the battery management
system BMS 402 sends control information to the first
fire extinguishing apparatus, where the control informa-
tion is used to indicate the first fire extinguishing appa-
ratus 403 to spray the fire extinguishing agent on the
battery module, so that the first fire extinguishing appa-
ratus 403 may release the fire extinguishing agent based
on the control information, to suppress the thermal run-
away phenomenon from spreading further.

[0085] Insomeimplementations, when the first fire ex-
tinguishing apparatus 403 does not well suppress a flam-
mable and explosive substance released by the battery
module from being ignited, in this case, the second fire
extinguishing apparatus 404 may be further used to con-
trol the fire. In other words, the second fire extinguishing
apparatus 404 is configured to spray the fire extinguish-
ing agent on the battery module when the battery module
is in a burning state.

[0086] Asdescribed above, the second fire extinguish-
ing apparatus 404 includes the fire extinguishing agent
and the second detection apparatus. For example, the
second detection apparatus may be a temperature de-
tection apparatus. For example, the temperature detec-
tion apparatus may include one of a heat sensitive line
and a temperature sensitive line.

[0087] In an example, the temperature detection ap-
paratus may be the heat sensitive line. When the heat
sensitive line detects that the temperature of the battery
module is greater than the second temperature value,
for example, the second temperature value is 170°C, the
second fire extinguishing apparatus 404 is triggered to
release the fire extinguishing agent. In this implementa-
tion, the fire can be suppressed from spreading to the
entire battery system, and a burning probability of the
battery system can be reduced.

[0088] In an example, the temperature detection ap-
paratus may be alternatively a detection apparatus in-
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cluding a temperature sensitive line. For example, the
detection apparatus may include a battery, an electric
igniter, and a temperature sensitive line. The battery, the
electric igniter, and the temperature sensitive line are
connected in series. In a room temperature state, the
temperature sensitive line is in an open-circuit state. In
a high temperature state, the temperature sensitive line
is in a short-circuit state, and the battery supplies power
to the electric igniter, to trigger the second fire extinguish-
ing apparatus 404 to release the fire extinguishing agent.
In this implementation, the fire can be suppressed from
spreading to the entire battery system, and a burning
probability of the battery system can be reduced.
[0089] It should be noted that, in this embodiment of
this application, the at least two fire extinguishing appa-
ratuses may be disposed outside the battery system, or
may be disposed inside the battery system. This is not
specifically limited in this embodiment of this application.
For example, the battery system includes a battery sys-
tem housing. In an example, the at least two fire extin-
guishing apparatuses may be disposed inside the battery
system housing.

[0090] Itcan be learned from the foregoing description
that, because at least two fire extinguishing apparatuses
are disposed inside the battery system, when the battery
module is in a thermal runaway state, the first fire extin-
guishing apparatus is used to spray the fire extinguishing
agent on the battery module. When the battery module
is in a burning state, the second fire extinguishing appa-
ratus is used to spray the fire extinguishing agent on the
battery module. In this implementation, the battery fire
can be well suppressed and the burning probability of
the battery system can be reduced, thereby improving
safety of the battery system.

[0091] The battery system shown in FIG. 4 is used as
an example. The battery system includes the battery
management system BMS and the at least two fire ex-
tinguishing apparatuses. The at least two fire extinguish-
ing apparatuses include at least one first fire extinguish-
ing apparatus and at least one second fire extinguishing
apparatus. With reference to schematic flowcharts of a
fire extinguishing method for a battery system provided
in embodiments of this application shown in FIG. 5a to
FIG. 5d, the following specifically describes how to im-
plement fire extinguishing in embodiments of this appli-
cation.

[0092] The method steps shown in FIG. 5a should be
understood as a plurality of fire extinguishing policies in-
cluded in actual use of the battery system. Specifically,
when the battery module is in different risk statuses, cor-
responding fire extinguishing policies are different. For
example, when a safety valve of a battery module is in
an open state, a battery management system BMS in-
terrupts a charging/discharging process of the battery
module. For another example, when the battery module
is in a thermal runaway state, the battery management
system BMS sends control information to the first fire
extinguishing apparatus, where the control information
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is used to control a first fire extinguishing apparatus to
spray a fire extinguishing agent on the battery module.
For another example, when the battery module is in a
burning state, a second fire extinguishing apparatus
sprays a fire extinguishing agent on the battery module.
The following describes details.

[0093] Inacase, the safety valve of the battery module
is in the open state. As shown in FIG. 5b, the method is
applied to the battery management system BMS. The
method may include but is not limited to the following
steps.

[0094] Step S500a: The battery management system
BMS obtains a risk status of the battery module.

[0095] Step S502a: When the safety valve of the bat-
tery module is in the open state, interrupt the charg-
ing/discharging process of the battery module.

[0096] In this embodiment of this application, the bat-
tery management system BMS includes a first detection
apparatus and a control apparatus. Specifically, the bat-
tery management system BMS sends collected risk sta-
tus data of the battery module to the control apparatus
by using the first detection apparatus, and then the con-
trol apparatus receives the risk status data, and obtains
the risk status of the battery module based on the risk
status data. When the safety valve of the battery module
is in the open state, the charging/discharging process of
the battery module is interrupted.

[0097] For specific implementation of step S500a to
step S502a, refer to the foregoing description. Details
are not described herein again. It may be understood that
this method may be applied to the battery systems shown
in FIG. 23, FIG. 3, and FIG. 4.

[0098] Through implementation of this embodiment of
this application, early warning and fire extinguishing can
be performed at an initial stage when a thermal runaway
occurs in a battery, so as to well seize an optimal fire
extinguishing occasion and reduce a burning probability
of the battery system, thereby improving safety of the
battery system.

[0099] In a case, the battery module is in the thermal
runaway state. As shown in FIG. 5c, the method may
include but is not limited to the following steps.

[0100] Step S500b: The battery management system
BMS obtains the risk status of the battery module.
[0101] Step S502b: When the battery module is in the
thermal runaway state, the battery management system
BMS sends the control information to the first fire extin-
guishing apparatus.

[0102] Step S504b: The first fire extinguishing appa-
ratus receives the control information sent by the battery
management system BMS.

[0103] Step S506b: The first fire extinguishing appa-
ratus sprays the fire extinguishing agent on the battery
module based on the control information.

[0104] For specific implementation of step S500b to
step S506b, refer to the foregoing description. Details
are not described herein again. It may be understood that
this method may be applied to the battery system shown
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in FIG. 3 and FIG. 4.

[0105] Through implementation of this embodiment of
this application, when the battery module isin the thermal
runaway state, the first fire extinguishing apparatus
sprays the fire extinguishing agent on the battery module
under control of the battery management system BMS.
In this implementation, a thermal runaway phenomenon
of the battery module can be well suppressed from con-
tinuously spreading, and safety of the battery system can
be improved. In addition, both an existing battery man-
agement system BMS and the fire extinguishing appa-
ratus include a detection apparatus, and the detection
apparatus is configured to detect an operating state of
the battery module. However, in this application, the de-
tection apparatus is no longer disposed on the first fire
extinguishing apparatus, the detection apparatus is inte-
grated into the battery management system BMS, and
the first fire extinguishing apparatus and the battery man-
agement system BMS are communicatively connected
through a bus. In this implementation, complexity of the
battery system and total costs of the system can be re-
duced.

[0106] In a case, the battery module is in the burning
state. As shown in FIG. 5d, the method may include but
is not limited to the following steps.

[0107] Step S500c: When the battery module is in the
burning state, the second fire extinguishing apparatus
sprays the fire extinguishing agent on the battery module.
[0108] In this embodiment of this application, the sec-
ond fire extinguishing apparatus may include a second
detection apparatus and a fire extinguishing agent. In
actual application, when the second detection apparatus
detects that a temperature of the battery module is great-
erthan asecond temperature value, it may be determined
that the battery module is in the burning state, and the
second fire extinguishing apparatus is triggered to re-
lease the fire extinguishing agent. In this implementation,
the battery fire can be well suppressed and a burning
probability of the battery system can be reduced, thereby
improving safety of the battery system. It may be under-
stood that this method may be applied to the battery sys-
tem shown in FIG. 4.

[0109] Generally, according to the method provided in
this embodiment of this application, the battery fire can
be well suppressed and the burning probability of the
battery system can be reduced, thereby improving safety
of the battery system.

[0110] FIG. 6 is a schematic diagram of a structure of
a battery management system BMS according to an em-
bodiment of this application. The battery management
system BMS shown in FIG. 6 may include a memory 601,
a processor 602, a communications interface 603, and
abus 604. The memory 601, the processor 602, and the
communications interface 603 implement a communica-
tion connection between each other through the bus 604.
[0111] The memory 601 may be a read only memory
(Read Only Memory, ROM), a static storage device, a
dynamic storage device, or a random access memory



21 EP 4 074 384 A1 22

(Random Access Memory, RAM). The memory 601 may
store a program. When the program stored in the memory
601 is executed by the processor 602, the processor 602
and the communications interface 603 are configured to
perform steps performed by using the battery manage-
ment system BMS in embodiments of this application.
For example, arisk status of a battery module is obtained
by using a battery management system BMS. Control
information is sent to a first fire extinguishing apparatus
when the battery module is in a thermal runaway state.
The control information is used to control the first fire
extinguishing apparatus to spray a fire extinguishing
agent on the battery module. For another example, when
a safety valve of the battery module is in an open state,
the battery management system BMS interrupts the
charging/discharging process of the battery module.
[0112] The processor 602 may be a general-purpose
central processing unit (Central Processing Unit, CPU),
a microprocessor, an application-specific integrated cir-
cuit (Application Specific Integrated Circuit, ASIC), a
graphics processing unit (graphics processing unit,
GPU), or one or more integrated circuits, and is config-
ured to execute a related program, to implement a func-
tion that needs to be performed by using the battery man-
agement system BMS in embodiments of this application,
or perform the fire extinguishing method provided in the
method embodiments of this application.

[0113] The processor 602 may alternatively be an in-
tegrated circuit chip and has a signal processing capa-
bility. In an implementation process, the steps of the neu-
ral network training method in this application may be
completed by using a hardware integrated logic circuitin
the processor 602 or instructions in a form of software.
The processor 602 may be a general-purpose processor,
a digital signal processor (Digital Signal Processor,
DSP), an application-specific integrated circuit (ASIC), a
field programmable gate array (Field Programmable
Gate Array, FPGA) or another programmable logic de-
vice, a discrete gate or transistor logic device, or a dis-
crete hardware component. The processing apparatus
may implement or perform the methods, steps, and log-
ical block diagrams that are disclosed in embodiments
of this application. The general-purpose processor may
be a microprocessor, or the processor may be any con-
ventional processor, or the like. Steps of the method dis-
closed with reference to embodiments of this application
may be directly executed and accomplished by a hard-
ware decoding processor, or may be executed and ac-
complished by using a combination of hardware and soft-
ware modules in a decoding processor. The software
module may be located in a mature storage medium in
the art, such as a random access memory, a flash mem-
ory, a read-only memory, a programmable read-only
memory, an electrically erasable programmable memo-
ry, or a register. The storage medium is located in the
memory 601, and the processor 602 reads information
in the memory 601, and completes, in combination with
hardware of the processor 602, a function that needs to
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be performed by the unit included in the battery manage-
ment system in embodiments of this application, or per-
forms the fire extinguishing method provided in the meth-
od embodiments of this application.

[0114] The communications interface 603 uses a
transceiver apparatus, for example but not for limitation,
atransceiver, to implement communication between the
apparatus 60 and another device or a communication
network. For example, training data may be obtained
through the communications interface 603 (for example,
data of the battery module used in the method embodi-
ments of this application).

[0115] The bus 604 may include a channel through
which information is transmitted between parts (for ex-
ample, the memory 601, the processor 602, and the com-
munications interface 603) of the apparatus 600.
[0116] For specific implementation of the functional
components, refer to related descriptions in the foregoing
embodiments. Details are not described again in this em-
bodiment of this application.

[0117] FIG.7isaschematic block diagram of a cabinet
according to an embodimentofthis application. As shown
in FIG. 7, the cabinet 70 may include a plurality of battery
systems 701. For a specific representation form of the
battery system 70, refer to the foregoing description. De-
tails are not described herein again.

[0118] It may be understood that, during implementa-
tion of this embodiment of this application, the battery
system may perform different fire extinguishing policies
when the battery module is in different risk statuses,
thereby improving safety of the battery system.

[0119] FIG. 8 is a schematic block diagram of an elec-
tronic device according to an embodiment of this appli-
cation. As shownin FIG. 8, the electronic device includes
a battery system 800. Herein, for a specific representa-
tion form of the battery system 800, refer to the foregoing
description. Details are not described herein again.
[0120] In this embodiment of this application, the elec-
tronic device may be a charging apparatus in an electric
vehicle, ormay be an energy storage apparatus in a com-
munications base station, or may be a lithium battery
apparatus. This is not specifically limited in this embod-
iment of this application.

[0121] An embodiment of this application further pro-
vides a computer-readable storage medium, where the
computer-readable storage medium is configured to
store a computer program for implementing the above-
described fire extinguishing method for the battery sys-
tem. The computer program enables the electronic de-
vice to perform some or all of the steps of any fire extin-
guishing method for the battery system described in the
foregoing method embodiments.

[0122] An embodiment of this application further pro-
vides a computer program product. The computer pro-
gram product includes a non-transitory computer-read-
able storage medium storing a computer program. The
computer program is operable to enable the electronic
device to perform some or all of the steps of any convo-
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lution operation method described in the foregoing meth-
od embodiments.

[0123] It may be understood that a person of ordinary
skillin the art may be aware that units and algorithm steps
in the examples described with reference to the embod-
iments disclosed in embodiments of this application can
be implemented by electronic hardware or a combination
of computer software and electronic hardware. Whether
the functions are performed by hardware or software de-
pends on particular applications and design constraints
of the technical solutions. A person skilled in the art may
use different methods to implement the described func-
tions for each particular application, but it should not be
considered that the implementation goes beyond the
scope of this application.

[0124] A person skilled in the art can appreciate that
the functions described with reference to the various il-
lustrative logic blocks, modules, and algorithm steps dis-
closed in embodiments of this application may be imple-
mented by hardware, software, firmware, or any combi-
nation thereof. If software is used forimplementation, the
functions described with reference to the illustrative log-
ical blocks, modules, and steps may be stored in or trans-
mitted over a computer-readable medium as one or more
instructions or code and executed by a hardware-based
processing unit. The computer-readable medium may in-
clude a computer-readable storage medium. The com-
puter-readable storage medium corresponds to a tangi-
ble medium such as a data storage medium, or a com-
munications medium including any medium that facili-
tates transfer of a computer program from one place to
another place (for example, according to a communica-
tions protocol). In this manner, the computer-readable
medium may generally correspond to: (1) a non-transi-
tory tangible computer-readable storage medium, or (2)
a communication medium, for example, a signal or a car-
rier. The data storage medium may be any available me-
dium that can be accessed by one or more computers or
one or more processors to retrieve instructions, code,
and/or data structures for implementing the technologies
described in this application. A computer program prod-
uct may include a computer-readable medium.

[0125] A person skilled in the art may clearly under-
stand that, for the purpose of convenient and brief de-
scription, for detailed working processes of the foregoing
systems, apparatuses, and units, refer to corresponding
processes in the foregoing method embodiments. Details
are not described herein again.

[0126] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the foregoing apparatus em-
bodiments are merely examples. For example, division
into the units is merely logical function division and may
be other division during actual implementation. For ex-
ample, a plurality of units or components may be com-
bined or integrated into another system, or some features
may be ignored or not performed. In addition, the dis-
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played or discussed mutual couplings or direct couplings
or communication connections may be implemented
through some interfaces. The indirect couplings or com-
munication connections between the apparatuses or the
units may be implemented in electronic, mechanical, or
other similar forms.

[0127] The units described as separate components
may or may not be physically separate, and components
displayed as units may or may not be physical units. To
be specific, the components may be located at one po-
sition, or may be distributed on a plurality of network units.
Some or all of the units may be selected based on actual
requirements to achieve the objectives of the solutions
of the embodiments.

[0128] In addition, functional units in embodiments of
this application may be integrated into one processing
unit, or each of the units may exist alone physically, or
two or more units may be integrated into one unit.
[0129] When the functions are implemented in a form
of a software functional unit and sold or used as an in-
dependent product, the functions may be stored ina com-
puter-readable storage medium. Based on such an un-
derstanding, the technical solutions of this application
essentially, or a part contributing to an existing technol-
ogy, or some of the technical solutions may be imple-
mented in a form of a software product. The computer
software product is stored in a storage medium, and in-
cludes several instructions for instructing a computer de-
vice (which may be a personal computer, a server, or a
network device) to perform all or some of the steps of the
methods described in embodiments of this application.
The foregoing storage medium includes any medium that
can store program code, such as a USB flash drive, a
removable hard disk, a read-only memory (Read-Only
Memory, ROM), a random access memory (Random Ac-
cess Memory, RAM), a magnetic disk, or an optical disc.
[0130] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
claims.

Claims

1. A battery system, wherein the battery system com-
prises a battery management system BMS and at
least one battery module, wherein the battery man-
agement system BMS comprises a firstdetection ap-
paratus;

the battery management system BMS is config-
ured to obtain a risk status of the battery module
by using the first detection apparatus; and
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the battery management system BMS is further
configured to perform fire extinguishing based
on the risk status.

The battery system according to claim 1, wherein
the battery system further comprises at least one
first fire extinguishing apparatus, and the first fire ex-
tinguishing apparatus establishes a communication
connection to the battery management system BMS;

the battery management system BMS is config-
ured to send control information to the first fire
extinguishing apparatus when the battery mod-
ule is in a thermal runaway state; and

the first fire extinguishing apparatus is config-
ured to spray a fire extinguishing agent on the
battery module based on the control information
sent by the battery management system BMS.

The battery system according to claim 1 or 2, wherein
the battery system further comprises at least one
second fire extinguishing apparatus; and

the second fire extinguishing apparatus is configured
to spray the fire extinguishing agent on the battery
module when the battery module is in a burning state.

The battery system according to any one of claims
1to 3, wherein the battery management system BMS
is specifically configured to:

interrupt a charging/discharging process of the bat-
tery module when a safety valve of the battery mod-
ule is in an open state.

The battery system according to claim 4, wherein
the battery management system BMS is specifically
configured to:

when the battery management system BMS detects,
by using the first detection apparatus, thata concen-
tration value of a flammable gas released by the bat-
tery module is greater than a first concentration val-
ue, and a value of smoke released by the battery
module is greater than afirst smoke value, determine
that the safety valve of the battery module is in the
open state.

The battery system according to any one of claims
1105, wherein the battery management system BMS
is further specifically configured to:

when the battery management system BMS detects,
by using the first detection apparatus, that the con-
centration value of the flammable gas released by
the battery module is greater than a second concen-
tration value, the value of smoke released by the
battery module is greater than a second smoke val-
ue, and a temperature of the battery module is great-
er than a first temperature value, determine that the
battery module is in the thermal runaway state.
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The battery system according to claim 3, wherein
the second fire extinguishing apparatus comprises
a second detection apparatus; and the second fire
extinguishing apparatus is specifically configured to:
spray the fire extinguishing agent on the battery mod-
ule when the second detection apparatus detects
that a temperature of the battery module is greater
than a second temperature value.

The battery system according to claim 1, wherein
the battery management system BMS comprises a
sending apparatus; and

the sending apparatus is configured to send control
information to the first fire extinguishing apparatus
when the battery module is in a thermal runaway
state.

A fire extinguishing method for a battery system,
wherein the battery system comprises a battery man-
agement system BMS and at least one battery mod-
ule, the battery management system BMS compris-
es a first detection apparatus, and the method com-
prises:

obtaining, by the battery management system
BMS, arisk status of the battery module by using
the first detection apparatus; and

performing, by the battery management system
BMS, fire extinguishing based on the risk status.

The method according to claim 9, wherein the battery
system further comprises afirst fire extinguishing ap-
paratus, and the method further comprises:
sending control information to the first fire extinguish-
ing apparatus when the battery module is in athermal
runaway state, wherein the control information is
used to control the first fire extinguishing apparatus
to spray a fire extinguishing agent on the battery
module.

The method according to claim 9 or 10, wherein the
battery system further comprises a second fire ex-
tinguishing apparatus, and the method further com-
prises:

spraying the fire extinguishing agent on the battery
module when the battery moduleis in aburning state.

The method according to any one of claims 9 to 11,
wherein the performing, by the battery management
system BMS, fire extinguishing based on the risk sta-
tus comprises:

interrupting a charging/discharging process of the
battery module when a safety valve of the battery
module is in an open state.

The method according to claim 12, wherein the ob-
taining, by the battery management system BMS, a
risk status of the battery module by using the first
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detection apparatus comprises:

when the battery management system BMS detects,
by using the first detection apparatus, thata concen-
tration value of a flammable gas released by the bat-
tery module is greater than a first concentration val-
ue, and a value of smoke released by the battery
module is greater than a first smoke value, determin-
ing that the safety valve of the battery module is in
the open state.

The method according to any one of claims 9 to 13,
wherein the obtaining, by the battery management
system BMS, a risk status of the battery module by
using the first detection apparatus further comprises:
when the battery management system BMS detects,
by using the first detection apparatus, that the con-
centration value of the flammable gas released by
the battery module is greater than a second concen-
tration value, the value of smoke released by the
battery module is greater than a second smoke val-
ue, and a temperature of the battery module is great-
er than a first temperature value, determining that
the battery module is in the thermal runaway state.

The method according to claim 11, wherein the sec-
ond fire extinguishing apparatus comprises a second
detection apparatus, and the spraying the fire extin-
guishing agent on the battery module when the bat-
tery module is in a burning state comprises:
spraying the fire extinguishing agent on the battery
module when the second detection apparatus de-
tects that a temperature of the battery module is
greater than a second temperature value.

The method according to claim 11, wherein the bat-
tery management system BMS comprises a sending
apparatus, and the sending control information to
the first fire extinguishing apparatus when the battery
module is in a thermal runaway state comprises:
sending, by the battery management system BMS
by using the sending apparatus, the control informa-
tion to the first fire extinguishing apparatus when the
battery module is in the thermal runaway state.

A cabinet, wherein the cabinet comprises the battery
system according to any one of claims 1 to 8.

An electronic device, wherein the electronic device
comprises the battery system according to any one
of claims 1 to 8.
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When a safety valve of a battery module is in an open state, a battery management
system BMS interrupts a charging/discharging process of the battery module
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system BMS sends control information to a first fire extinguishing apparatus where
the control information is used to control the first fire extinguishing apparatus to
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